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Management Summary
With all of this snow on the ground in New England, now is the time to think about getting away. It
should be a rather simple exercise: contact your local travel agent, if you want, or log onto one of the
many travel sites and book an airplane seat, a hotel, and a rental car yourself, with the click of a mouse. If
you are considering a business trip, however, travel arrangements can become a bit more complicated.
Let’s say you are planning to visit five cities in different countries, or even states, in six days. You, the
virtual travel agent, may need to make travel arrangements on five different airlines, or more, depending
upon connections, forcing you to visit multiple websites. You will need to schedule hotels in each city,
perhaps different chains, meaning more, different websites. The same is true for car rentals. Perhaps, you
may even need to make train reservations, possibly requiring an even more complex itinerary. Wouldn’t
it be nice if you could manage even this complex trip within a single website visit?
This same problem confronts the storage administrator in every data center staff of every business:
Much like the travel agent, how does he/she manage a heterogeneous mix of data storages devices from a
single pane of glass, simply and efficiently. How can the management of different platforms, using
different architectures, be converged into a coherent entity? How can applications disregard the physical
infrastructure of each platform, abstracting the data in some logical manner, virtualizing the data into a
logical arrangement of critical information? Furthermore, how can the administrator do this in an
intelligent manner, removing the complexities of human intervention? How can a simplified, crossplatform, virtualized storage solution eliminate the complexity and enable the data center staff at
service providers, mid-sized businesses, and enterprises to turn present-day storage chaos into something more rational, both technically and economically?
The data center staff needs to have the power to seamlessly migrate, recover, protect, and
deduplicate data both in the data center and in the cloud, while also being able to communicate
with a variety of storage targets, or for that matter, specific hardware, networks, or protocols. In
other words, the enterprise data center needs to be able to select the most appropriate storage infrastructure to meet the mission- and business-critical application requirements – both operational and budgetary.
The data center must have the capability to meet the business needs while remaining within budget, in
order to focus on driving additional business and profitability. The data center staff needs to do more
with less (people, time and money), thereby simplifying operations to free up human resources to do
things with a higher payback than mundane but necessary storage administration tasks. In addition, the
storage infrastructure must facilitate a simplified
operation for enterprise partners and customers,
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Today’s Overwhelmed Data Center
What does the storage in your data center
look like today? Let me guess. First of all, you
may have a confusing infrastructure made up by
possibly, many) storage vendors. Often, this is a
result of the isolation of servers to hosting one or
a few applications and a concurrent, less-thanideal (piecemeal), storage strategy. The result is
a costly and inefficient storage architecture that,
more likely than not, is incompatible with where
you need to be. In addition, the deployment of
these varied applications and data siloes presents
a plethora of on-going, multi-dimensional challenges for the data center staff in administering
legacy storage infrastructure. Yesterday’s storage architecture(s) may well be cost-ineffective
for today’s data center.
Today’s typical data center typically has too
many independently-conceived and narrowlydefined storage solutions (often with its own internal or network storage), which has resulted in
an architecture that is far more complex than it
should be. Furthermore, the deployment of storage platforms from multiple vendors has necessitated the deployment of multiple storage management interfaces, perhaps even causing the
need for special-purpose storage administrators,
each with unique, platform-specific skills.
Additionally, some of your mission- and
business-critical applications have been deployed
within a physical environment, while others have
been deployed with a more modern virtual environment. Unfortunately, today’s – and tomorrow’s – technology doesn’t always integrate
well with your hodge-podge of legacy storage
solutions.
As a result, the storage options that you now
have probably are inadequate for the critical data
that needs to be shared throughout your business,
including with customers and partners. Beyond
your data center, the data in your storage architecture must be shared with other remote sites,
probably including the cloud. In fact, the data
required by your infrastructure also must be
capable of transitioning between internal and
external clouds, none of which have to be on-site.
The many different storage services that make up
your storage infrastructure may not work well
across diverse server platforms. A siloed infrastructure does not flow very well across both older and newer technologies in a cross-platform
fashion. As a result, your current architecture
may well be inadequate for today’s storage
requirements.
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Six Storage Challenges
Because of high administrative and maintenance costs, legacy storage products probably
carry a TCO that likely will break the IT budget
under today’s Big Data demands. There are
many challenges facing the data center staff; six
will be discussed.
(1) Challenge – The Need for More Storage
Capacity
The volume of storage that is required and
the urgency to access the stored data has, and
always will have, an immediate effect on the
TCO of that storage. The issue now is that you
have, and will need, much more data, probably
with storage requirements doubling every 12-to18 months. In addition, there is a pressing need
to access much of it more quickly than before.
(2) Challenge – The Need for Speedier
Storage
These days, information access and decisionmaking both must be done in a very short period
of time, compared to just a couple of years ago.
This is why storage assumptions made even last
year are causing serious administrative and operational problems today. Now, every enterprise
must implement a multi-tiered storage architecture in order to achieve faster response for some
applications, while trying to control the costs for
less urgent long-term storage.
(3) Challenge – Storage Costs are Rising
Despite the fact that the cost for a GB of
storage on spinning media continues to go down
on a unit-cost basis, the total storage budget
probably is rising because (a) more snapshots and
copies are needed, (b) the growth of data is vastly
outstripping the unit cost savings, and (c) the
demand for more performant storage just costs
more. In addition, urgency (getting data in a
meaningfully-quick manner) is an important cost
multiplier.
(4) Challenge – Data Stored in the Cloud
The advent of maintaining at least some of
your data in the cloud presents an entirely new
set of challenges, in terms of the security
advantages of a private cloud versus a public
cloud and also in terms of time to retrieval. Often, the seeming lower costs for using a public
cloud may be offset by the increased costs for
WAN. As the headlines indicate, there are additional challenges for the data center based upon
the reliability of the cloud provider and the length
of time required to restore service when the
inevitable outage occurs.
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(5) Challenge – Multiple Storage Vendors
Mission- and business-critical solutions, that
may be incompatible with each other, carry
unpredictable costs from vendors who know that
they have you locked-in to their storage solutions. Storage platforms from multiple vendors
can result in:
 High maintenance costs when the warranty expires;
 Continuing operating costs for storage
management software; and, frequently
 On-going headaches for storage administrators charged with managing
each of the different storage silos with
different administrative tools.
Focusing only on current demands (i.e., “firefighting” the hot spots) only makes it worse when
you have to upgrade to meet future requirements
for more capacity and better performance (largely
to handled Big Data needs), and to get rid of costly/aging technology. Multiple vendors surely
increase the complexity of IT operations and, as
we all know, complexity is a heavy burden on
the data center IT budget.
(6) Challenge – Self-Interested Storage
Vendors
A multitude of storage solutions often put the
business at the mercy of storage vendors, who
control the release of new technology and often
require wholesale replacement to get to the new
technology to meet new and near-future needs.
Today’s Storage Requirements
When contemplating the best way to meet
these challenges, and the goals of the business,
and to contribute to increased profitability, the
data center staff must focus on what needs to be
done to remove storage complexity and lower the
TCO of the IT environment. Emphasis needs to
be placed on improving business efficiency
through higher performing storage for immediate
response and lower cost for higher capacity storage. This boils down to five requirements.
(1) Requirement – Tiers of Storage without
Complexity
Nothing is as constant as change. This especially is true in the data center where changes in
information technology are occurring on a regular, if not daily, basis. The topology of storage
architectures is in a state of flux. Data is (or
should be) migrating from one tier of storage to
another, from one location to another, as its value
and/or demand change. The creation, retention,
protection, and processing of data is now critical
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to the success of the business. Since we cannot
change the business mission or manufacture
more time, we need to look to simplify the way
we do business in order to lower the TCO. Thus,
the IT staff must remove as much complexity
from the storage infrastructure as possible.
Data centers around the globe have been
moving to tiered storage for quite some time.
Solid State Devices (SSDs) have been positioned
as Tier-0 storage because of the extremely rapid
access that they provide to the most missioncritical data. High-speed rotating disks have
been characterized as Tier-1 storage, usually
encompassing to Fibre Channel and SAS drives,
with slower SATA drives typically positioned as
Tier-2 devices. For the purpose of this discussion, we will characterize other media, such as
tape, as a Tier-3 media. The external cloud, dependent upon WAN access, could be classified as
a Tier-4 storage resource, because of the time it
takes to move the data to and from a local server.
Because of the significant difference in the
cost of these storage tiers, the storage administrator must ensure that data is stored in the appropriate tier, whether based upon the frequency of
use or other value-oriented criteria. This requires
data movement up and down the tiers, as the
demand for it changes, thus aligning the cost of
storage to the value of the data and the acceptable
time to gain access to it. To do this manually on
a dynamic basis is too great and unwieldy a task
to even consider.
What type of data, you may ask, requires
Tier-0 storage? Obviously, the answer will differ
depending upon business requirements; however,
one thing is certain, if your mission-critical applications demand immediate accessibility, then
Tier-0 SSDs (or similar memory-based technologies) are required. When the demand for
data on these SSDs becomes less immediate, then
the migration to disks or tape, or perhaps the
cloud, becomes an economic imperative, if you
are going to keep overall storage costs under control. The data center staff needs to keep in mind
that data time-to-accessibility affects data value
and determines the tier of storage required.
(2) Requirement – Data Migration
It should make no difference if you are moving information from a single array to another
within the same data center, or representing multiple physical arrays as one or more logical array,
including scale-out storage or other storage connected to the server. The data center is looking
for a single, simplified solution to handle legacy
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storage devices, contemporary devices, and even
virtual arrays. The storage migration utility
needs to be adaptive in terms of the capability to
handle a heterogeneous mix of storage devices,
protocols, and operating environments. It also
must be network-efficient in order to optimize
WAN utilization and space-efficient in terms of
storage replication.
(3) Requirement – Business Continuity
The storage solution must be able to provide
five ‘9s’ access for application and business
availability, even if the underlying devices cannot
support this reliability themselves. It must be a
single, economical solution for the management
and support of all storage. In order to provide
always-on business continuity, the solution needs
to be able to provide high availability and failover for a single-node storage architecture, or a
multi-node storage cluster. Furthermore, it needs
to be versatile, capable of supporting local,
active-active1, or multi-site environments. A
legacy storage architecture (or even several of
them) usually cannot always support all of the
demands of a modern business. Today’s – and
tomorrow’s – solutions must be redesigned to
support whatever the future throws at it.
(4) Requirement – Storage Preservation
The protection and recovery of the valuable
assets being managed by the data center is vital to
the success of every business, regardless of size.
No matter where your primary storage resides,
storage recovery must be mobile enough to support instant recovery when demanded by
mission- and business-critical applications, such
as transaction processing, analytics like Hadoop,
and data management, and flexible enough to
support low-cost recovery for less-demanding
requirements. This implies the capability to
manage and administer everything from missioncritical data being maintained on Tier-0 SSD
devices to more mundane data being backed-up,
or archived, to less-speedy tiers, such as tape, or
even to the cloud. The data center staff needs the
flexibility necessary to provide the custom recovery of systems, applications, and data services.
In addition, the administrators need to have a
product that is integrated to support physical,
virtual, or mixed storage, and capable of being
1

A network of independent nodes where each node has access to a replicated database giving each node access. All
requests are balanced across the network, as all of the nodes
are active (doing meaningful work). Where a failure occurs on
a node, another node in the network takes its place, maybe
with a reduction in overall performance.
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moved dynamically, whether in-house or in the
cloud.
(5) Requirement – Storage Optimization
In order to lower the TCO of the storage
infrastructure, the data center staff must ensure
that the value of an organization’s data is maximized relative to the tier of storage on which it
exists. It is critical for the data center to be able
to archive inactive or less urgent (cold) data from
more expensive media to tape or to the cloud. It
is equally important for the data center staff to be
able to migrate this data back to more speedy
media when the demand for it becomes hotter. It
is also important for the data center staff to be
able to improve backup efficiencies by reducing
the amount of storage required to be backed-up
on a regular basis through data deduplication, as
well as archiving. It goes without saying that all
of this data migration should be automated to
relieve this burden from the data center staff.

The Solution – Software-Defined
Storage
Enterprises, mid-sized businesses, and managed service providers (MSPs) all are looking for
the same thing – simplified storage management
and delivery services that work cross-platform,
no matter whose storage devices are being managed or where they reside. These services must
be simple and cost-effective, working seamlessly
across most storage platforms and data types, no
matter modern or legacy, and s must have
predictable pricing with no “gotchas” when you
expand storage capacity or add new functionality.
With the five requirements just discussed as a
backdrop, software-defined storage (SDS), when
done well, is the most-promising vehicle to help
the data center staff to satisfy – simply – the challenges across many diverse storage platforms.
SDS is an approach to data storage in which
storage management middleware controls storage-related tasks, decoupling storage access and
storage management from the underlying physical storage platforms. It should enable the data
center to aggregate segregated storage into one
shared, global storage resource pool, available to
all authorized applications, whether on-site or in
the cloud, facilitating the optimization of workloads, performance enhancements, and cost
reductions. Because SDS eliminates the constraints of the physical storage platforms, every
storage resource can be used more efficiently and
its administration can be simplified with unified,
automated, policy-based management tools. This
result will look like a single storage platform with
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a single view for common storage management,
which should free the data center staff for more
productive tasks. The pricing for SDS also
should be simple, allowing you to be able to predict what the inevitable future capacity growth
will cost (without surprises).

Conclusion
Software-defined storage may be the best
way to improve the efficiency of enterprise
storage, especially when you have a collection
of heterogeneous storage solutions already in
place. It is all about simplicity via a common,
shared approach to all of the storage hardware
that it manages.
If you are overwhelmed
with paying and caring for
storage and share the challenges and requirements presented and discussed, you
should look at softwaredefined storage. Otherwise,
prepare for much more of the
same.
SM
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